Spongiform encephalopathies: still many unanswered questions
'Spongiform encephalopathies in man and animals' is a subject on which everyone seems to have an opinion but few have a reliable strategy for resolution. In May of this year, the RSM Section of Comparative Medicine assembled a formidable team of workers to assess the current situation regarding the epidemiology, neuropathology, genetics and transmission of these conditions. The main objective was to restore a sound scientific approach at a time when, in public, science appears to have taken a back seat.
It is very dear that decisions have had to be made on assumptions, possibilities and 'the most plausible interpretation of findings'. The much criticized control measures for bovine spongiform encephalopathy (SSE), including the slaughter of affected cattle, instituted in August 1988 and the ban on 'specified bovine offals' enforced in November 1989, were judgments based on the best information available at the time. The ban on the use of meat and bone meal in cattle feedstuffs was, in fact, followed by a spectacular decrease in the occurrence of SSE in the UK after the peak in late 1992/ early 1993 ( Figure 1 ). In the absence of evidence of vertical or horizontal transmission in cattle, the remaining cases in cattle 'born after the ban' can be attributed to abuses of the ban. From March 20 1996, it has been illegal to use such meat in any farm animal feed.
The emergence of cases of what is believed to be a new variant of Creutzfeldt-Jakob Disease (CJD) in young people (with a range of 16-39 years of age at onset) has been a key factor in current developments'. However, there is no proof that any of the cases was a result of SSE contamination nor can we dismiss the ascertainment factor of the condition being more likely to be found since 1992 if it is now being sought more vigorously; computer image analysis has been developed to identify characteristics of the neuropathology of various forms of CJD. The 'new' form of CJD was found to have features in common with kuru and iatrogenic forms, such as that arising from injections of growth hormone. Some cause other than beef could conceivably be an explanation:'.
The spongiform encephalopathy on which we have most information is scrapie, a disease of sheep. A degree of genetic variation is seen in sheep, whereas all cattle seem to have the same level of susceptibility. There appears to be little genetic difference between BSE affected cattle and those which are SSE free. Up to 15% of CJD cases have a genetic basis.
Transmission studies carried out at the Institute of Animal Health, Edinburgh, have resulted in tests being developed to distinguish some 20 strains of sheep scrapie. Examination of BSE material suggests that a single· major strain exists in cattle. No evidence has so far been found to show that BSE is derived from natural strains of scrapie or that BSE has passed back to sheep.
Crucial tests to establish the profile of pathological changes in mice following exposure to BSE-derived material compared with CJD of human origin are underway. The results could lead to better understanding of the relationship between the two conditions. Other investigations which hold out reasonable chances of progress include a study of 300 calves born to BSE dams compared with 300 born to non-BSE dams. Work on ante-mortem tests in cattle is directed at several approaches, including tests on urine samples. Considerable effort is being directed at improving the sensitivity of post-mortem detection of prion proteins. The lack of an immune response to PrP hampers such work.
The question of whether BSE can be spread to man remains unresolved. From the evidence presented at the RSM meeting the answer to the question 'Can BSE spread to man?' could only be 'maybe' with the rider that 'time will tell'. In any case what we know at present does not justify the destruction of many thousands of cattle beyond the culling operation already in place. The situation changes continuously, but the genuine advance of scientific knowledge is a laborious time-consuming business.
